Recent filoviral outbreaks in animal primates have raised public awareness of the potential for filoviruses to become a public health concern; methods that efficiently identify these viruses are therefore of high priority. An indirect immunoelectron microscopy method, which uses homologous guinea pig polyclonal antiserum, successfully identified Ebola-related (Reston) virus particles in serum and tissue culture fluid specimens with infectivity titres of 300 plaque forming units (pfu) per ml or more. The sensitivity of this procedure is sufficient to show virus in most acute phase sera, and is equal to that of the antigen capture enzyme linked immunosorbent assay (ELISA). The immunoelectron microscopy fluid technique can differentiate among antigenically distinct filoviruses in less than three hours. It should be valuable in the rapid diagnosis of potential filoviral infections.
Abstract
Recent filoviral outbreaks in animal primates have raised public awareness of the potential for filoviruses to become a public health concern; methods that efficiently identify these viruses are therefore of high priority. An indirect immunoelectron microscopy method, which uses homologous guinea pig polyclonal antiserum, successfully identified Ebola-related (Reston) virus particles in serum and tissue culture fluid specimens with infectivity titres of 300 plaque forming units (pfu) per ml or more. The sensitivity of this procedure is sufficient to show virus in most acute phase sera, and is equal to that of the antigen capture enzyme linked immunosorbent assay (ELISA). The immunoelectron microscopy fluid technique can differentiate among antigenically distinct filoviruses in less than three hours. It should be valuable in the rapid diagnosis of potential filoviral infections.
We recently showed that "post-embedment" immunoelectron microscopy of MA-104 cells, inoculated with serum from sick animal primates, is useful in diagnosing filoviral (Marburg, Ebola, or Reston) infections.' Since the recent importation of Ebola-related Reston virus into the United States,2 development of rapid diagnostic procedures for these viruses is now of special concern. In a refinement of the immunoelectron microscopy Positive gold sphere staining of a Reston virion was observed with immunoelectron microscopy performed as described. Preparation was stained by negative contrast with 1% phosphotungstic acid (pH = 6-6).
procedure, we adapted the method of Lin3 to show the presence of Ebola-related virus (Reston virus) in fluid specimens. This adaptation is more rapid and simpler to perform than thin section examination of inoculated cell cultures.
Methods
Our immunoelectron microscopy procedure critically depends on the use of guinea pig antisera, collected and pooled 99 days after subcutaneous inoculation of guinea pigs with 500 plaque forming units (pfu) of Reston virus. The immunoflourescent antibody titre of this pool was 1/ 160 against Reston virus.
About 1-5 cc of fluid, such as serum, plasma, and tissue culture supernatant, was centrifuged in a conical Eppendorf microcentrifuge tube at 12 000 x g for 15 minutes. The supernatant was removed, and the virus pellet resuspended in 5-10 ,ul of phosphate buffered saline (PBS), and transferred to a 300-mesh, nickel electron microscopy grid pre-coated with Formvar and carbon. After blotting excess fluid the grid was completely immersed for 45 minutes at 23'C in a dilution (1 in 150) of guinea pig antiserum against Reston virus in TRI S-buffer containing 0 1 % bovine serum albumin and 0-05% Tween-20 (pH = 8-1). The grid was washed with TRIS-bovine serum albumin-Tween buffer (pH = 7.2) for five minutes and transferred for 45 minutes at 23°C to anti-guinea pig IgG labelled with 10 nm gold spheres (Janssen Life Sciences), diluted 1 in 10 in the TRIS-buffer (pH = 8-1). The grid was washed by successive immersion in three drops of TRIS-bovine serum albumin-Tween buffer (pH = 7-2), two drops of PBS, and fixed in a drop of 2% glutaraldehyde in PBS for five minutes. After fixation, the grid was rinsed in drops of distilled water and negatively stained with 1% phosphotungstic acid (pH = 6 6). 
